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PREFACE

This volune of the annual hydrologic data report for Maryland and Del aware is one of a series of
annual reports that docunent hydrol ogic data gathered fromthe U S. Geol ogical Survey's surface-
and ground-water data-collection networks in each State, Puerto Rico, and the Trust Territories.
These records of streanflow, ground-water levels, and quality of water provide the hydrologic in-
formation needed by State, l|ocal, and Federal agencies, and the private sector for devel opi ng and
managi ng our Nation's land and water resources. Hydrologic data for Maryland, Del aware, and the
District of Colunbia are contained in two vol unes:

Volune 1. Surface-Water Data
Vol ume 2. Gound-Water Data
This report (Volunme 1) is the culmnation of a concerted effort by dedicated personnel of the

U S. Geological Survey, Mryland GCeological Survey, and Delaware GCeological Survey, who
collected, conpiled, analyzed, verified, and organized the data, and who typed, edited, and

assenbl ed the report. In addition to the authors, who had primary responsibility for assuring
that the information contained herein is accurate, conplete, and adheres to Geological Survey
policy and established guidelines, the following individuals contributed significantly to

the coll ection, processing, and tabul ation of the data:

D. A. Bringman J. R Jeffries C. J. Strain
D. P. Brower J. J. Kvech A J. Tallman
F. A. Danner B. F. Mjedi

J. M Denis J. J. Manning

J. L. Giffith R H Pentz

D. C. Hudson R W Saffer

This report was prepared under the general supervision of J. M Gerhart, District Chief, MDDE-DC
District, and W J. Carswell, Jr., Regional Hydrologist, Northeastern Region, and in cooperation
with the States of Maryland and Del aware and with other agencies.
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Vi

[Letters after station nane designate type of data collected: (d) discharge, (c) chemical,

SURFACE- WATER STATI ONS, | N DOANSTREAM ORDER, FOR WHI CH RECORDS ARE PUBLI SHED IN THI S VOLUME

(b) biological, (m mcrobiological, (t) water tenperature, (s) sedinment, (e) elevation and

cont ent s]
Station
NORTH ATLANTI C SLOPE BASI NS nunber
DELAWARE RI VER BASI N
Del aware River:
Shel I pot Creek at Wlmngton, DE (d)......... .. i 01477800
Christina River at Coochs Bridge, DE (d)........ ... 01478000
White Clay Creek at Newark, DE (d)....... ... 01478650
Wiite Cay Creek near Newark, DE (d)..........iiiiiiiiinnnn. 01479000
Red Clay Creek at Whoddale, DE (d)........ ... 01480000
Red Clay Creek at Stanton, DE (d)...........c.uiimiiiniine.. 01480015
Little M1l Creek near Newport, DE (d)......... ..o .. 01480095
Brandywi ne Creek at Wlmington, DE (d)..........uuiiiiiinnianiinannn. 01481500
Bl ackbird Creek at Blackbird, DE (d)........ ... 01483200
ST. JONES RI VER BASIN
St. Jones River at Dover, DE (). ... ... e 01483700
MURDERKI LL RI VER BASI N
Miurderkill River near Felton, DE (d)...... ... 01484000
M SPILLI ON RI VER BASI N
Beaver dam Branch (head of Mspillion River) at Houston, DE (d)................. 01484100
DELAWARE BAY NEAR LEWVES, DE (C, ). ..ttt i 01484450
I NDI AN RI VER BASI N
Cow Bridge Branch (head of I|ndian River)
Stockl ey Branch at Stockley, DE (d)........ .. i 01484500
M I lsboro Pond Qutlet at MIlsboro, DE (d).......... ... .. 01484525
POCOMOKE RI VER BASI N
Poconpke River near Wllards, MD (d).. ... 01485000
Nassawango Creek near Snow Hill, MDD (d).......... i 01485500
MANCKI N RI VER BASI N
Manoki n Branch (head of Manokin River) near Princess Anne, MD (d,c)............ 01486000
NANTI COKE Rl VER BASI N
Nanticoke River near Bridgeville, DE (d,C). ... ..t 01487000
Mar shyhope Creek near Adansville, DE (d)........ ... ... 01488500
CHOPTANK RI VER BASI N
Chopt ank River near Greensboro, MD (d,C,S) ... ... it 01491000
CHESTER RI VER BASI N
Chester River:
Uni corn Branch near MIllington, MD (d)....... ... i 01493000
Morgan Creek near Kennedyville, NMD (d,C). .. ... 01493500
ELK RI VER BASI N
Big Elk Creek (head of Elk River) at Elk MIls, MD (d)........ ... iiuuinn. 01495000
El k River near Town Point, MDD (C,t) .. ... e 01495900
SUSQUEHANNA RI VER BASI N
Susquehanna River at Conowi Ngo, MD (d, C,S) ... ..ttt 01578310
Deer Creek at ROCKS, MD (d) . ... e 01580000
BUSH RI VER BASI N
Wnters Run near Benson, NMD (d). ... ... 01581700
GUNPOWNDER RI VER BASI N
Gunpowder Falls (head of Gunpowder River)
Little Falls at Blue Munt, M (d)........ et 01582000
Gunpowder Falls at @ encoe, MD (d)...... .. 01582500
Western Run
Piney Run at Dover, NMD (d). ... ...t e 01583100
Western Run at Western Run, D (d). .. ... e 01583500
Beaverdam Run at Cockeysville, MD (d)....... ... .. 01583600
M nebank Run at Loch raven, NMD (d)......... .. 01583980
Long Green Creek at Gen Arm MD (d). ... ..ot 01584050
Bird River:
Whi temarsh Run (head of Bird River) near Fullerton, MD (d).................. 01585090
North Fork Witemarsh Run near White Marsh, MD (d)........... ... ... ...... 01585095
Wi temarsh Run at White Marsh, MD (d)......... .. i 01585100
BACK RI VER BASI N
Herring Run (head of Back River)
West Branch Herring Run at Idlewylde, MD (d)......... ..., 01585200
Moores Run
Mbores Run tributary near Todd Avenue at Baltinore, MD (d)............... 01585225

Moores Run at Radecke Avenue at Baltimobre, MD (d).......... ..., 01585230
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SURFACE- WATER STATI ONS, | N DOANSTREAM ORDER, FOR WHI CH RECORDS ARE PUBLI SHED IN THI'S VOLUME vii

[Letters after station nane designate type of data collected: (d) discharge, (c) chemical,

(b) biological, (m mcrobiological, (t) water tenperature, (s) sedinment, (e) elevation and

cont ent s]
Station
NORTH ATLANTI C SLOPE BASI NS- - Cont i nued number
PATAPSCO RI VER BASI N
East Branch of North Branch Patapsco River:
West Branch of North Branch Patapsco River
Cranberry Branch near Westminster, MD (d)........... ..o, 01585500
North Branch Patapsco River at Cedarhurst, MD (d)........... ... i, 01586000
Beaver Run near Finksburg, MDD (d)........ ... 01586210
Morgan Run near Louisville, MDD (d)........ et 01586610
Pat apsco River:
Gwnns Falls at Villa Nova, MD (d)........ ... 01589300
Jones Falls at Sorrento, MD (d)..........uiiin e 01589440
Furnace Creek:
Sawmi || Creek at Gen Burnie, MD (d)....... ... 01589500
Sawmi || Creek tributary at BW near Ferndale, MD (d)............... 01589501
SEVERN RI VER BASI N
Severn Run (head of Severn River)
South Fork Jabez Branch at MIlersville, MD (d)........ .. ... .. 01589795
PATUXENT RI VER BASI N
Pat uxent River near Unity, NMD (d, C,S) ... e 01591000
Cattail Creek near G enwood, MD (d)....... ... i 01591400
Pat uxent River bel ow Brighton Dam near Brighton, MD (d)........................ 01591610
Haw i ngs River near Sandy Spring, MD (d)........ ... ... 01591700
Pat uxent River near Laurel, ND (d).. ... 01592500
Little Patuxent River at Guilford, MD (d)....... ... .. i 01593500
Little Patuxent River at Savage, MD (d,C,S) ... ...ttt 01594000
Pat uxent River near Bowi e, NMD (d, C,S) ... 01594440
Western Branch at Upper Marlboro, MD (d,C,S) . ... 01594526
Hunting Creek near Huntingtown, MD (d,C,S) ... ...ttt 01594670
Kill peck Creek at Huntersville, MD (d,C,S). ... .ot 01594710
POTOVAC RI VER BASI N
North Branch Potomac River
Laurel Run at Dobbin Road near Wlson, MD (d).......... ... 01594930
Sand Run
North Fork Sand Run near Wlson, MD (d)......... ..., 01594936
MM Il an Fork near Fort Pendelton, MD (d).......... ... 01594950
North Branch Potomac River at Steyer, MD (d)......... ..., 01595000
Stony River near M. Storm W (d,t). ... . 01595200
Savage River near Barton, NMD (d)..........uiii i 01596500
Savage River bel ow Savage River Dam near Bloomington, MD (d)............... 01597500
North Branch Potomac River at Luke, MD (d)......... ... .. .. . 01598500
Georges Creek at Franklin, MDD (d)......... e 01599000
WIlls Creek near Cunmberland, MD (d)..........iiiin i 01601500
North Branch Potomac River near Cunmberland, MD (d)............ ... ... ... .. ... 01603000
Patterson Creek near Headsville, W/ (d)...... ... ... i 01604500
South Branch Potomac River near Petersburg, W/ (d)........... ... .. .......... 01606500
South Fork South Branch Potonmac River near Morefield, W (d)............ 01608000
South Branch Potomac River near Springfield, W (d)......................... 01608500
Pot omac River:
Potomac River at Paw Paw, W/ (d). .. ... 01610000
Cacapon River near Great Cacapon, W/ (d)........ ...t 01611500
Potomac River at Hancock, NMD (d). .. ... 01613000
Conococheague Creek at Fairview, MD (d,C,S). ... o 01614500
Opequon Creek near Martinsburg, W/ (d).......... i 01616500
Marsh Run at Grimes, MD (). ... e 01617800
Anti et am Creek:
Beaver Creek:

Al bert Powell Fish Hatchery Spring at Beaver Creek, MD (d)............ 01619320
Antietam Creek near Sharpsburg, MDD (d)......... . . ... 01619500
Shenandoah River at MITville, W/ (d)...... .. 01636500
Catoctin Creek near Mddletown, NMD (d)....... ... 01637500

Potomac River at Point of Rocks, MD (d).......... ... 01638500
Monocacy River:
Monocacy River at Bridgeport, MDD (d)....... ... 01639000
Piney Creek near Taneytown, MD (d)............ i 01639140
Big Pipe Creek (head of Double Pipe Creek) at Bruceville, MD (d)......... 01639500
Monocacy River at Jug Bridge, near Frederick, MD (d)......... ... ... .. 01643000
Bennett Creek at Park MIIls, MD (d)....... ..., 01643500
Seneca Creek:
Great Seneca Creek near Quince Ochard, MD (d)............uuinnnnnn. 01644600
Seneca Creek at Dawsonville, MDD (d)........ ..t 01645000

Potomac River near Washington, DC (d,C,t). ... ... 01646500
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viii  SURFACE-WATER STATI ONS, | N DOANSTREAM ORDER, FOR WHI CH RECORDS ARE PUBLI SHED I N THI S VOLUME

[Letters after station nane designate type of data collected: (d) discharge, (c) chemical,

(b) biological, (m mcrobiological, (t) water tenperature, (s) sedinment, (e) elevation and

cont ent s]
Station
NORTH ATLANTI C SLOPE BASI NS- - Cont i nued number
POTOVAC RI VER BASI N-- Cont i nued
Pot omac Ri ver--Conti nued
Potomac River at Chain Bridge at Washington, DC (C,S). ... ..., 01646580
Rock Creek at Sherrill Drive, Washington, DC (d).............. ... 01648000
Nort heast Branch Anacostia River (head of Anacostia River)
at Riverdale, MD (d). . ... 01649500
Nor t hwest Branch Anacostia River near Colesville, MD (d)................. 01650500
Nor t hwest Branch Anacostia River near Hyattsville, MD (d)................ 01651000
Watts Branch at WAshington, DC (d)..........c..iiinn i, 01651800
Pi scataway Creek at Piscataway, MD (d).. ... 01653600
Zeki ah Swanp (head of Wcomico River) near Newwown, MD (d).................. 01660920
St. Cenment Creek (head of St. Cenent Bay) near Clenents, MD (d)........... 01661050
St. Marys River at Great MIIs, MD (d). ... ..ot 01661500
CHI O RI VER BASI N
MONONGAHELA RI VER BASI N
Monongahel a Ri ver:
Youghi ogheny River near Oakland, MD (d)............ i, 03075500
Deep Creek Reservoir near QOakland, MD (€)........ ... ... 03076000
Youghi ogheny River at Friendsville, MD (d)....... ..., 03076500
Bear Creek at Friendsville, MD (d)........ ..., 03076600
Casselman River at Grantsville, MD (d)...... ... . 03078000

Di scharge at partial-record stations and miscellaneous sites...............c.. ...
Low-flow partial-record stati ONS. .. ...
Crest-stage partial-record statiOns. . ... ... ... e

El evation at tidal crest-stage partial-record statioOns.......... ...,

Anal yses of sanples collected at water-quality partial-record stations and

m scel | aneous Sites. ... ...
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DI SCONTI NUED SURFACE- WATER DI SCHARGE STATI ONS, LI STED | N DOAWNSTREAM ORDER

The following continuous-record surface-water discharge (gaging stations)

and published for the period of record, expressed in water years, shown for

NORTH ATLANTI C SLOPE BASI NS

DELAWARE RI VER BASI N
Del aware River:
Christina River near Bear, DE ...... ... ...
White Clay Creek above Newark, DE ........... .. ...

MIIl Creek at MII| Creek Road at Hockessin, DE. ...............
MIl Creek at Stanton, DE ........... ... i
Little MII Creek near Newport, DE........ ... ... .. ...,

Little MIIl Creek at Elsmere, DE ......... ..o
Arny Creek at State Road, DE ........ ...t
Red Lion Creek near Red Lion, DE ........ .. ...t
W ggins M|l pond Qutlet (head of Appoquinimnk River):

Noxont own Lake Qutlet near Mddletown, DE ..........................
Drawyer Creek tributary near Odessa, MD ..............oiiiiiieninnnn

LEI PSI C Rl VER BASI N
Leipsic River near Cheswold, DE ....... ... ...t

ST. JONES RI VER BASIN
Fork Branch (head of St. Jones River)
Mudst one Branch at Chestnut Gove, DE ............ ... iiiininon.

BROADKI LL RI VER BASI N

Broadkill River:
Beaverdam Creek near MIlton, DE ........... ... i
Sowbri dge Branch (head of Prinehook Creek) near Mlton, DE .........

I NDI AN RI VER BASI N
Cow Bridge Branch (head of Indian River):
Vines Creek at OMar, DE .. ... ... ...

W COM CO RI VER BASI N
Andrews Branch (head of Wcom co River):
Beaverdam Creek near Salisbury, MD ......... ... . .. . ..

NANTI COKE RI VER BASI N
Nanti coke River:
Janes Branch (head of Broad Creek):
Trap Pond CQutlet (head of Hitch Pond Branch)
near Laurel, DE ...... ... ...
Broad Creek:
Holly Ditch near Laurel, DE ...... ... ..
Mar shyhope Creek at Adamsville, DE ......... ... . . . ..
Faul kner Branch at Federal sburg, MD.................... ... ... ...
Rewastico Creek near Hebron, MD ........... . ... .. . . i,

TRANSQUAKI NG RI VER BASI N
Transquaki ng River:
Chi camaconmico River near Salem N ...... ... .. ... ..

CHOPTANK RI VER BASI N
Tappahanna Ditch (head of Choptank River):
Tidy Island Creek (continuation of Tappahanna Ditch):
Cul breth Marsh Ditch near Chapeltown, DE ...........................
Chopt ank River:
Tuckahoe Creek near Ruthsburg, MD ........... ...
Ki ngs Creek:
Beaverdam Branch at Matthews, NMD .......... ... .. .. ... .

WYE RI VER BASI N
We River:
We East River:
Sallie Harris Creek near Carmichael, MD .........................

CHESTER RI VER BASI N
Chester River:
Sout heast Creek at Church Hill, MD ....... .. .. . . . . . . . . . . ..

SASSAFRAS RI VER BASI N
Sassafras River:
Jacobs Creek near Sassafras, MD ........... ... .. ...

ELK RI VER BASI N
Big Elk Creek (head of Elk River):

Little Elk Creek at Childs, MD ........ ... ... it
Long Creek near Chesapeake City, NMD ... ...

Station
nunber

01478040
01478500

01479197
01479500
01480095
01480100
01482200
01482298
01483153
01483170

01483500

01483670

01484270
01484300

01484548

01486500

01487500

01488000
01488600
01489000
01489500

01490000

01490500
01491500

01492000

01492500

01494000

01494500

01495500
01495800

ix

in Maryl and, Del aware,
and the District of Colunbia have been discontinued. Daily streanflow records (discharge) were collected

each station.

Dr ai na
area
(ni?)

13.

19.

16.

60.

12.

15.

11.

85.

12.

ge

.96

.10
.08

.19

.10

.85

.09

.39

. 36

Peri od
of
record

1977-82
1952-59
1962- 80
1990- 95
1931-33
1991-95
1997-98
1964- 80
1978-81
1978-81

1993- 94
1978- 80

1931-33

1943-57

1993-94

1971-80
1957-78

1985- 88

1930- 32
1938-75

1951-71

1951- 56
1969- 71
1950- 92
1950- 56

1951-80

1951- 56
1951- 56

1950-81

1951-56

1951-56

1951-56

1949-58
1978- 81



X DI SCONTI NUED SURFACE- WATER DI SCHARGE STATI ONS, LI STED I N DOWNSTREAM ORDER

Dr ai nage Peri od
Station area of
NORTH ATLANTI C SLOPE BASI NS - Cont i nued nunber (m‘2) record
NORTHEAST RI VER BASI N
Nort heast Creek (head of Northeast River) at Leslie, MD............... 01496000 24.3 1949- 84
PRI NCI PI O CREEK BASI N
Principio Creek near Principio Furnace, MD ...............o oo . 01496200 9.03 1967-92
SUSQUEHANNA RI VER BASI N
Susquehanna River:
Broad Creek at MII Creek, MD ........ ... .. i 01578000 16. 4 1905- 09
Cctoraro Creek near Rising Sun, MD ......... ..ttt 01578500 193 1932-58
1969- 77
Basin Run at Liberty Grove, MD .......... ..o 01579000 5.31 1949- 58
Cctoraro Creek at Rowandsville, MD ................ ... ... ... ... u.. 01579500 210 1896- 99
Deer Creek near Kalma, MD ........ ... e 01580200 125 1967-77
Deer Creek near Churchville, MD ...... ... .. ... ... .. ... 01580500 141 1905- 09
BUSH RI VER BASI N
Bynum Run (head of Bush River) near Bel Air, MD....................... 01581000 7.50 1951- 55
Bynum Run at Bel Air, MD ........ ... . 01581500 8.52 1944-51
1955-70
Church Creek:
Cranberry Run at Aberdeen, MD ......... ... ... it 01581657 4.16 1988- 89
Cranberry Run at Perryman, MD ........ ... ... i 01581658 5.22 1987- 89

GUNPONDER RI VER BASI N
Gunpowder Falls (head of Gunpowder River):
Western Run:
Del awar e Run:
Slade Run near @yndon, MD ......... .. ... 01583000 2.09 1947-81
Beaver dam Run:
Bai sman Run:

Pond Branch at Oregon Ridge, MD ................. ... 01583570 0.16 1983- 86

Bai sman Run at Broadmpor, MD ...............iiiiiii 01583580 1.47 1964- 69

Gunpowder Falls near Carney, MD ......... ... 01584000 314 1949- 64

Little Gunpowder Falls at Laurel Brook, MD ............. ... ......... 01584500 36.1 1927-70

Littl e Gunpowder Falls near Bel Air, MD ........... ... 01585000 43 1904- 09

Bird River:

Wi t emar sh Run (head of Bird River):

Honeygo Run at White Marsh, MD ........... . ... i 01585105 2.65 1990- 93

W ndl ass Run near White Marsh, NMD ......... ... ... . . . . ... 01585107 2.03 1992-93

BACK RI VER BASI N
Herring Run (head of Back River):

Stemmrers Run (head of Northeast Creek) at Rossville, MD ............ 01585300 4.46 1959-72
1974-89
Brien Run at Stemmers Run, NMD ........... . 01585400 1.97 1958-87
PATAPSCO RI VER BASI N
North Branch Patapsco River near Reistertown, MD ...................... 01586500 91.0 1927-54
North Branch Patapsco River near Marriottsville, MD ................... 01587000 165 1930- 60
South Branch Patapsco River at Henryton, MD......................... 01587500 64.4 1948- 80
Piney Run near Sykesville, ND .......... .. 01588000 11. 4 1931-58
Pat apsco River at Woodstock, MD ... ... ... 01588500 251 1896- 1909
Patapsco River at Hollofield, MD....... ... ... . . . i, 01589000 285 1944-92
1994- 95
West Branch Herbert Run:
East Branch Herbert Run at Arbutus, MD .......................... 01589100 2.47 1957- 89
Gwnns Falls near Ovings MIIs, MD ... ... . . . 01589200 4.90 1958- 75
Dead Run at Franklintown, NMD ........ ... .. . . . . .. .. 01589330 5.52 1960- 87
Jones Falls at Maryland Avenue at Baltinobre, MD .................... 01589478 58.3 1981- 82
Jones Falls near nmouth at Baltinore, MD ........... ... .. ... ......... 01589480 60. 4 1981-82
Curtis Creek:
Furnace Creek:
Sawmi || Creek at Crain Highway at Gen Burnie, MD................ 01589512 8.24 1984- 85
1990- 94
Marl ey Creek at Harundale, MD .......... .. ...t 01589522 4.79 1984- 85
SOUTH RI VER BASI N
North River (head of South River) near Annapolis, MD .................. 01590000 8. 50 1932-74
Bacon Ridge Branch at Chesterfield, MD.......... ... .. ... ... ... .. 01590500 6.92 1943-52
1975-90
RHODE RI VER BASI N
Rhode River:
Muddy Creek:

North Fork Miuddy Creek at South River, MD ....................... 01590700 0.88 1972-76



DI SCONTI NUED SURFACE- WATER

NORTH ATLANTI C SLOPE BASI NS- - Cont i nued

PATUXENT RI VER BASI N
Pat uxent River:

Cattail Creek near Cookesville, MD....
Cattail Creek at Roxbury MIls, MD ...
Pat uxent River near Burtonsville, MD....

Littl e Patuxent River:
M ddl e Pat uxent
Dor sey Run near Jessup,

Western Branch near Largo,

MD
MD

Cockt own Creek near Huntingtown, M ..
Leonard, M

St. Leonard Creek near St.

POTOVAC RI VER BASI N

North Branch Potonmac River:
South Fork Sand Run near W|I son,

North Branch Potomac River

North Branch Potomac River

at Barnum W

North Branch Potomac River at Bl oom ngton,

Savage River:
Crabtree Creek near Swanton,
Savage River at Bl ooni ngton, M

North Branch Potomac River at Pinto,
WIlls Creek bel ow Hyndman, PA
North Branch Potomac River
Evitts Creek near Centerville, PA
Evitts Creek near Cunberland, M
Town Creek near O dtown, M

Sawpi t Run near O dtown, M
Sideling Hi Il Creek at Bellegrove, M
Littl e Tonol oway Creek near Hancock,

Pot omac Ri ver at Shepherdstown, W

Ri ver near Sinpsonville,

MD ..
at Kitzmller,

at cunber and,

DI SCHARGE STATI ONS, LI STED | N DOANSTREAM ORDER

Dr ai nage
Station area
number (m?)
.............................. 01591350 8.37
.............................. 01591500 27.7
.............................. 01592000 127
MD. o 01593710 48. 4
.............................. 01594400 11. 6
.............................. 01594500 30.2
.............................. 01594600 3.85
............................. 01594800 6.73
.............................. 01594934 1.55
MD. 01595500 225
.............................. 01595800¢ 266
MD oL 01596000 287
.............................. 01597000 16.7
.............................. 01598000 115
.............................. 01600000 596
.............................. 01601000 146
MD o 01602500 873
.............................. 01603500 30.2
.............................. 01604000 89.0
.............................. 01609000 148
.............................. 01609500 5.08
.............................. 01610155 102
............................ 01612500 16.9

.............................. 01618000 5,936

Antietam Creek near Waynesboro, PA ........... .. .. ... 01619000 93.5

Beaver Creek:

Al bert Powel | Fish Hatchery Spring at Beaver Creek, MD ....... 01619320
Catoctin Creek:

Little Catoctin Creek at Harmony, MD .................... ... . 01637000 8. 83
Catoctin Creek near Jefferson, MD ........... ... i iiiiiniininnennn. 01638000 111
Mbonocacy River:

Toms Creek at Emmitsburg, MD ... ... . . . . 01639375 41. 3

Bi g Pipe Creek (head of Double Pipe Creek):

Little Pipe Creek at Avondale, MD .......... .. .. ... .. . ..., 01640000 8.10
Onens Creek near Foxville, NMD ... ... . . . . . . . .. 01640456 1.01
Onens Creek at Lantz, MD ....... .. 01640500 5.93
Hunting Creek near Foxville, MD ....... ... .. ... . 01640965 2.14
Hunting Creek tributary near Foxville, MD .................... 01640970 4.01
Hunting Creek near Thurmont, MD ............ ...t . 01640975 7.08
Bear Branch near Thurnmont, NMD ............ ... .0 iiiennn.. 01640980 0. 38

Hunting Creek at Jimtown, NMD ...........iia 01641000 18. 4

Fishing Creek near Lewistown, MD .............iiiiiiiinninnnnnnns 01641500 7.29

Fishing Creek Tributary near Lewistown, MD ................... 01641510 0. 40
Monocacy River near Frederick, MD ........ ... . .. ... 01642000 665

Linganore Creek near Frederick, MD ........ ... .. .. . ..o, 01642500 82.3

Bennett Creek:

Bennett Creek tributary at Park MIls, MD .................... 01643495 0.15
Broad Run at Elmer, NMD ... ... . ... 01643615 14
Seneca Creek:

Great Seneca Creek near Gaithersburg, MD ........................ 01644500 41.0
Watts Branch at Rockville, MD ........ .. . . . . . . .. 01645200 3.70
Little Falls Branch near Bethesda, NMD ............. .. ... . ..., 01646550 4.10
Rock Creek:

North Branch Rock Creek:

Wl liamsburg Run near Aney, MD ............oiiiiiiiinnnninnn.. 01647685 2.25

North Branch Rock Creek near Norbeck, MD ........................ 01647720 9.73

Manor Run near Norbeck, MD .......... .. . .. ... 01647725 1.01

North Branch Rock Creek near Rockville, MD ...................... 01647740 12.5

Rock Creek at Q Street, Washington, DC .......... ... ... .. oo, 01649000 75.8

* Currently operated as a crest-stage partial-record station.

a Estimated daily discharges Cctober
b Daily values data unpublished,

1953 to June 1964.
avail able at Baltinore,

MD of fice.

Xi

Peri od
of
record

1977-81
1944- 56
1911- 45

1987- 95
1948-58
1950- 75
1957-76
1957-68

1980- 86
1950- 85
1966- 85
1925- 27
1929-50

1948- 81
1906- 07
1925- 27
1929- 50
1939- 85
1951- 67
1894- 97
1932- 82
1929- 32
1928- 35
1967-81
1948- 58
1967- 77
1947- 63
1928- 53

(a) 1954- 63
1964- 93
1948-51
1966- 81

1987-98

1947-59
1968
1928- 31

1986- 90

1947-56
1986- 87
1932- 84
1982-94
1982-91
1982- 86
1990- 95
1950-92
1948- 84
1988- 95
1896- 1930
1932
1934-82

1992- 93
(b)1978- 80

1925-31
1957- 87
1944-59
1962-79

1967-74
1967-77
1967-74
1967-77
1892-94
1929-33



Xi i DI SCONTI NUED SURFACE- WATER DI SCHARGE STATI ONS, LI STED | N DOANSTREAM ORDER

Station
NORTH ATLANTI C SLOPE BASI NS - Cont i nued nunber
POTOVAC RI VER BASI N-- Cont i nued
Pot omac Ri ver--Conti nued
Nor t heast Branch Anacostia River:
Nort hwest Branch Anacostia River at Norwood, MD.................. 01650050
Browns Creek:
Nursery Run at Cloverly, MD ........ ... i, 01650085
North Creek:
Batchellors Run at Qakdale, MD ........... ... .. ... .. ....... 01650190
Bel Pre Creek at Lay Hill, MD ..... ... ... . i, 01650450
Lutes Run at Lutes, MD ........ .. 01650470
Anacostia River:
Beaver dam Branch Anacostia River at Kenilworth Avenue,
WAshi NGt on, DC. ... ... 01652000
Henson Creek (head of Broad Creek) at Oxon Hill, MD ................ 01653500
Mat t awoman Creek near Pomonkey, MD ....... ... ... i 01658000
W conmico River:
Chaptico Creek at Chaptico, MD ....... ... . ... i, 01661000
CHI O RI VER BASI N
MONONGAHELA RI VER BASI N
Monongahel a River:
Youghi ogheny River:
South Branch Cassel man River near Bittenger, MD ................. 03077940
Cassel man River:
Big Piney Run near Salisbury, PA ..... ... ... . ... ... . ... .. .. ... 03078500

a Daily values data unpublished, available at Baltinore, M office.

Dr ai nage Peri od
area of
(m?) record

2.45 1967-74
0.35 1967-74
0.47 (a)1967-70
1.69 1967-74
0.47 (a)1967-70
14 1911-12
16.7 1948-78
54.8 1950- 72
10. 4 1947-72
3.22 1976- 81
24.5 1932-70



DI SCONTI NUED CREST- STAGE PARTI AL- RECORD STATI ONS, LI STED I N DOWNSTREAM ORDER

The following crest-stage partial-record stations in Maryland and Del aware have been

Annual maxi num discharge and gage-height data were collected and published for the period

expressed in water years, shown for each station.

Station
NORTH ATLANTI C SLOPE BASI NS nunber
DELAWARE RI VER BASI N
Del aware River:
Christina River near Bear, DE.............iiuiuiiiiiiiinn. 01478040
White Clay Creek:
Pike Creek near Newark, DE........... ... ... ... 01478950
M Il Creek at Hockessin, DE.......... ..., 01479200
West Branch Red Clay Creek:
Red Clay Creek tributary near Yorklyn, DE.................. 01479950
Brandywi ne Creek:
Brandywi ne Creek tributary near Centerville, DE. ........... 01481200
Husbands Run:
W llow Run at Rockland, DE................c.uiiiiriiininnn.. 01481450
Red Lion Creek:
Doll Run at Red Lion, DE.......... ... i 01482310

SMYRNA RI VER BASI N
Provi dence Creek (head of Smyrna River):
Paw Paw Branch:
Paw Paw Branch tributary near Clayton, DE........................ 01483290
Smyrna River:
Sawmi | | Branch:
Sawni || Branch tributary near Blackbird, DE...................... 01483400

LEI PSI C RI VER BASI N
Leipsic River near Cheswold, DE.......... .. .. .. . . 01483500

ST. JONES RI VER BASI N
St. Jones River:
Puncheon Branch at Dover, DE........... .. ... 01483720

MURDERKI LL RI VER BASI N
Mirderkill River:

Murderkill River tributary near Felton, DE.......................... 01484002
Hudson Branch (head of Spring Creek):
Pratt Branch near Felton, DE............ ... .. . .. ... 01484050

BROADKI LL RI VER BASI N
Broadkill River:
Beaverdam Creek near MIlton, DE ........ ... ... i, 01484270

| NDI AN Rl VER BASI N
I ndi an River:

Whartons Branch near MIlsboro, DE............ ... . . . .. 0. 01484531
Pepper Creek at Dagshoro, DE.............. i, 01484550
Bl ackwat er Creek near Clarksville, DE. ........ ... ... ... 01484600

W COM CO RI VER BASI N
Andrews Branch (head of Wcomico River) near Delmar, MD................ 01486100

NANTI COKE Rl VER BASI N
Nanti coke River:
Bridgeville Branch:

Bridgeville Branch tributary at Bridgeville, DE.................. 01486900
Gum Br anch:

Tonms Dam Branch near Greenwood, DE.............. ... ... 01486980
Janes Branch (head of Broad Creek):

Trap Pond CQutlet (head of Hi tch Pond Branch) near Laurel, DE..... 01487500
Broad Creek:

Little Creek:

Meadow Branch near Delmar, DE............ ... ..., 01487900
Hol Iy Ditch near Laurel, DE. ... ... ...t 01488000

CHOPTANK RI VER BASI N
Tappahanna Ditch (head of Choptank River) near Hartly, DE.............. 01490470
Tidy Island Creek (continuation of Tappahanna Creek):

Cul breth Marsh Ditch:

Beachy Neidig Ditch near Wllow Gove, DE........................ 01490490
Cul breth Marsh Ditch (Shades Branch) near Chapeltown, DE........... c01490500
Cow Mar sh:

Meredith Branch near Sandtown, DE............... .. ... .. ... ..... 01490600
Broadway Branch:

A dtown Branch at Goldsboro, NMD............ ... ... .. 01490800
Gravel ly Branch:

Sangston Prong near Witeleysburg, DE. .......... .. ... ... ........ 01491010
Spring Branch near Greensboro, MD........ ... .. . . . . i 01491050
Hunting Creek:

Gravel Run at Beulah, MD........... ... ... it 01492050

0.15 square niles is probably noncontributing.
Appr oxi mat el y.
c Prior to 1956 published as "Shades Branch".

o o

Dr ai nage
area
(ni?)

40.6

6. 04
a4.19

6.10

w oo
(SN oo
©

b4. 1

b0. 8

b6. 4

Xiii

di sconti nued.

record,

Peri od
of
record

1983-91

1969- 75
1966- 75

1966- 75
1966- 75
1966- 75

1966- 75

1966- 75

1966- 75

1958-75

1966- 75

1966- 75

1966- 75

1966- 75

1986- 88
1960- 75
1986- 88

1966- 76

1966- 68
1966- 75
1972-73

1975

1967-75
1959-75

1961-73
1966- 75
1957- 68
1966- 75

1967-76

1966- 75
1966- 76

1966- 76



DI SCONTI NUED CREST- STAGE PARTI AL- RECORD STATI ONS, LI STED I N DOWNSTREAM ORDER

Station
NORTH ATLANTI C SLOPE BASI NS - Cont i nued nunber
WYE RI VER BASI N
We River:
We East River:
Sallie Harris Creek near Carmichael, MD.......................... 01492500
Ski pt on Creek:
M I Creek near Skipton, MD. ......... ... 01492550
CHESTER RI VER BASI N
Andover Branch (head of Chester River):
Sout heast Creek at Church Hill, MD.......... ... ... ... ... .. 01494000
Browns Branch:
Browns Branch tributary near Church Hill, MD.................. 01494020
NORTHEAST RI VER BASI N
Nort heast Creek (head of Northeast River):
Northeast River tributary near Charlestown, MD...................... 01496080
SUSQUEHANNA RI VER BASI N
Susquehanna River:
Broad Creek:
Broad Creek tributary at Waiteford, MD.............. ... ... ...... 01577940
Cctoraro Creek:
Basin Run at West Nottinhgam MD............... .. ... ... .. ... 01578800
Basin Run at Liberty Gove, M . ........... i 01579000
Bush River Basin
Bynum Run (head of Bush River) at Bel Air, MD...................ovo... 01581500
GUNPOWDER RI VER BASI N
Gunpowder Falls (head of Gunpowder River):
Piney Creek near Hereford, MD........... ... i 01582510
Western Run:
Western Run tributary at Western Run, MD......................... 01583495
Beaver dam Run:
Bai sman Run at Broadnoor, NMD............... ..., 01583580
Little Gunpowder Falls at Laurel Brook, MD.....................0.... 01584500
PATAPSCO RI VER BASI N
North Branch Patapsco River:
Sout h Branch Patapsco River:
Hay Meadow Branch:
Hay Meadow Branch tributary at Poplar Springs, MD............. 01587050
Piney Run near Sykesville, MD........ ... .. ... i, 01588000
Pat apsco River:
Gwnns Falls at Onings MIIs, MD. ... ... .. e 01589220
Gwnns Falls at McDonough, MD........ ... ... 01589240
Jones Falls at Brooklandville, NMD......... ... . . . . . . . . .. 01589400
PATUXENT RI VER BASI N
Pat uxent River:
Little Patuxent River:
Little Patuxent River tributary at Guilford Downs, MD............ 01593350
Dorsey RUN near Jessup, MD. .. ........oeuunimimuien.. 01594400
M 11 Branch near Mtchellville, M............ ... . ... ... o 01594445
POTOVAC RI VER BASI N
North Branch Potomac River:
Savage River near Frostburg, MD. ....... ... . . .. . 01596005
WIlls Creek bel ow Hyndman, PA. ... ... . . . e 01601000

Pot omac Ri ver:
Town Creek:
Sawpit Run near A dtown, MD. . ..........iiiii i 01609500
Fifteen Mle Creek:
Pratt Hol | ow

Pratt Hollow tributary at Pratt, MD................ ... . ... .... 01610105
Sideling Hill Creek:

Bear Creek at Forest Park, ND............. ... 01610150
Little Tonol oway Creek near Hancock, MD............................. 01612500
Ditch Run near Hancock, NMD. ... ...... ... ... i 01613150
Potomac River tributary near Hancock, MD............................ 01613160

Ant i et am Cr eek:
Little Antietam Creek:
Dog Creek:
Dog Creek tributary near Locust Grove, MD. ................. 01619475

Appr oxi mat el y.

Dr ai nage
area
(ni?)

b4.6

b1.7

19.7

bl.5
146

16.9
b4. 8
bl.2

0.10

Peri od

record

1957-81

1966- 76

1957-65

1971-78

1967-76

1971- 86

1967-76
1965- 76

1971-72

1966-79

1966- 76

1970- 76
1971- 86

1966- 76
1959- 74

1958- 65
1967- 68
1958- 68
1971-84
1958- 65

1968

1966- 76
1959- 68
1967-76

1971- 86
1968- 86

1963-76

1971- 86

1965- 69
1971-83

1964
1965- 86
1965-76

1966- 76



DI SCONTI NUED CREST- STAGE PARTI AL- RECORD STATI ONS, LI STED I N DOWNSTREAM ORDER

NORTH ATLANTI C SLOPE BASI NS- - Cont i nued

POTOVMAC RI VER BASI N - - Cont i nued

Cat octin Creek:
Little Catoctin Creek at Harnobny, MD.............. ...

Hol | ow Road Creek (head of Cone Branch) near M ddletown, M......

Monocacy River:
Pi ney Creek:
Piney Creek tributary at Taneytown, MD........................
Bi g Pi pe Creek:
Little Pipe Creek at Avondale, MD............... ... ... ..

Onens Creek:
Onens Creek tributary near Rocky Ridge, MD....................
Li nganore Creek:

Dol | yhyde Creek at Libertytown, MD. ............ .. ... .. ......

Littl e Seneca Creek (head of Seneca Creek):
Buckl odge Branch:

Buckl odge Branch tributary near Barnesville, MD...............
Little Falls Branch near Bethesda, MD................ ... .. ... ......
Nor t heast Branch Anacostia River:

Nort hwest Branch Anacostia River at Norwood, MD .................

Browns Creek:

Nursery Run at Coverly, M ........ ...,

North Creek:

Batchellors Run at Qakdale, MD............... ... .. .........
Mat t awoman Creek near Ponmonkey, MD.............. . .. ...
Zeki ah Swanp Run (head of Wconico River):

Wol f Den Branch near Cedarville, NMD........... ... ... . ... .........

Clark Run near Bel Alton, MD............iiiiii ..
Herring Creek:

G ebe Branch at Valley Lee, MD....... ... ...

OH O RI VER BASI N

b

MONONGAHELA RI VER BASI N

Monongahel a Ri ver:

Youghi ogheny River:
Littl e Youghi ogheny River:

Littl e Youghi ogheny River tributary near Deer Park, MD........
Tol i ver Run:

Toliver Run tributary near Hoyes Run, MD......................
Youghi ogheny River tributary near Friendsville, MD...............
North Branch Cassel man River:

North Branch Cassel man River tributary at Foxtown, MD.........
Cassel man River:

Big Piney Run near Salisbury, PA ....... ... ... ... ... ... . ... ...

Appr oxi mat el y.

Station
nunber

01637000

01637600

01639095

01640000

01640700

01642400

01644420

01646550

01650050

01650085

01650190
01658000

01660900
01660930

01661430

03075450

03075600
03076505

03077700

03078500

Dr ai nage

area
(ni?)

.8

.57

.5

XV

Peri od

record

1961-67
1969-77
1965-74

1977
1967-76

1959- 65
1967- 80

1967-77

1969-76

1967-76

1979- 84

1975-76

1975-76

1967-76
1973- 86

1966- 80
1966- 76

1968-78

1965-76

1965- 86
1965- 76

1965-77

1974- 86



XVi DI SCONTI NUED CONTI NUQUS- RECORD SURFACE- WATER- QUALI TY STATI ONS, LI STED | N DOANSTREAM ORDER

The followi ng continuous-record surface-water-quality stations have been discontinued in Mryland and
Del aware. Daily records of specific conductance (SC), water tenperature (T), pH, dissolved oxygen (DO,
and sedi nent (SED) were collected for the period (in water years) shown for each station.

Dr ai nage Type Peri od
Station area of of
NORTH ATLANTI C SLOPE BASI NS nunber (m‘2) record record
DELAWARE RI VER BASI N
Del aware River:
Christina River:
White Clay Creek:
Red Clay Creek at Whoddale, DE ...................... 01480000 47.0 T 1953-81
Brandywi ne Creek at Wlmngton, DE ..................... 01481500 314 T 1957-61
1971-73
1975- 80
SED 1947-61
1964- 80
Del aware Bay near Lewes, DE .......... ... ... . ... ... 01484450 SC, T 1993-98
CHOPTANK RI VER BASI N
Chopt ank River near Greenshboro, MD .......... ... ... .. ..., 01491000 113 SC, T 1975-91
SED 1981-91
ELK RI VER BASI N
Elk River near Town Point, M ............ . uiiiiiiniianninn.. 01495900 SC, T 1982- 98
SUSQUEHANNA RI VER BASI N
Susquehanna River at Conowingo, MD..................ouiuieinnn. 01578310 27,100 SC, T 1979- 81
1984- 92
SED 1980-81
1984- 92
RHCODE RI VER BASI N
Rhode River:
Muddy Creek:
North Fork Muddy Creek at South River, MD .............. 01590710 0. 89 T 1971-78
Rhode River near South River, MD .......... ... .. 01590720 18.0 SC, pH T, DO 1971-83
PATUXENT RI VER BASI N
Patuxent River near Bowie, MDD ............iuiiiiiiiniiennninn.. 01594440 348 SC, T 1978- 80
1986-91
SED 1986-91
Patuxent River at Benedict, MD ............ ..o iiiiiriiannnnn.. 01594700 742 T 1964- 69
POTOVAC RI VER BASI N
North Branch Potomac River:
Laurel Run at Dobbin Road near Wlson, MD ................. 01594930 8.23 SC, T 1981- 88
pH 1984-88
Sand Run:
South Fork Sand Run near Wlson, MD .................... 01594934 1.55 SC, pH T 1981- 86
North Fork Sand Run near Wlson, MD .................... 01594936 1.91 SC, T 1981- 88
pH 1985- 88
McM Il an Fork near Fort Pendelton, MD ........................ 01594950 2.30 SC, pH T 1987- 97
North Branch Potonmac River at Kitzmiller, MD ................. 01595500 225 SC, pH, DO 1981- 85
T 1961- 85
North Branch Potomac River at Barnum W ..................... 01595800 266 SC, pH, T, DO 1981-85
North Branch Potonmac River at Luke, MD ....................... 01598500 404 T 1961- 81
North Branch Potomac River at Pinto, MD ...................... 01600000 596 SC, pH T, DO 1981-85
North Branch Potonmac River near Cunberland, MD ............... 01603000 875 T, SED 1965- 79
Potomac River at Hancock, MD .......... ... .. .. . . . . . .. ... 01613000 4,073 T 1952- 64
1966- 75
Conococheague Creek at Fairview, MD ....................... 01614500 495 T, SED 1967- 80
Potomac River at Shepherdstown, W/ ................ ... ... ..... 01618000 5,936 SC, T 1981
Antietam Creek near Sharpsburg, MD ........................ 01619500 281 T 1963- 75
Shenandoah River at MIlville, W/ ........ .. ... ... .......... 01636500 3,040 SC, T 1980- 83
Potomac River at Point of Rocks, MD........................... 01638500 9, 651 T, SED 1961-93
Monocacy River at Bridgeport, MD..............cuiiuininnnn. 01639000 173 T, SED 1990- 93
Hunting Creek near Foxville, MD ........... ... ... ... .... 01640965 2.14 SC, T 1988-91
Hunting Creek tributary near Foxville, MD ........... 01640970 4.01 SC, T 1988-91
Fi shing Creek:
Fishing Creek tributary near Lewistown, MD........... 01641510 0. 40 SC, T 1988- 90
Monocacy River at Reich's Ford Bridge near Frederick, MD...01643020 T, SED 1961-93
Watts Branch at Rockville, MD ........ .. ... ... ... ... ... 01645200 3.70 T 1957- 67

Potomac River at Geat Falls, MD .......... ... ... .. ... .. ..... 01645500 11,430 SC, T 1973-78



DI SCONTI NUED CONTI NUQUS- RECORD SURFACE- WATER- QUALI TY STATI ONS, LI STED | N DOANSTREAM ORDER XVi i

Dr ai nage Type Peri od
Station area of of
NORTH ATLANTI C SLOPE BASI NS nunber (m?) record record
POTOMAC RI VER BASI N- - Cont i nued
Potomac River at Chain Bridge at Washington, DC............... 01646580 11,570 SC, pH T, DO 1978-81
SED 1979-81
Rock Creek:
North Branch Rock Creek:
W I liansburg Run near Qney, MD ..................... 01647685 2.25 SED 1967- 68
North Branch Rock Creek near Rockville, MD ............. 01647740 12.5 SED 1967-77
Nor t heast Branch Anacostia River:
Nor t hwest Branch Anacostia River:
Browns Creek:
Nursery Run at Cloverly, MD ...................... 01650085 0.35 SED 1967- 68
Nor t hwest Branch Anacostia River near Colesville, MD ...01650500 21.1 SED 1967- 75
Potomac River at Indian Head, MD ............ ... .. ... ... 01655480 12,160 SC, pH T, DO 1978-81
Potomac River at Piney Point, MD ............ ..o, 01661475 --- SC, pH T, DO 1980-81

OHI O RI VER BASI N
MONONGAHELA RI VER BASI N
Monongahel a Ri ver:
Youghi ogheny River at Friendsville, MD..................... 03076500 295 T 1963- 75




XViii LOW FLOW PARTI AL- RECORD STATI ONS, LI STED | N DOANSTREAM ORDER

The following lowflow, partial-record stations have been operated in Mryland, Delaware, and the
District of Columbia. Measurenents at these sites were nmade during periods of base flow when streanflow
was primarily fromground-water storage. The colum headed "Period of record" shows the water years in
whi ch nmeasurenments were nade.

Dr ai nage Peri od
Station area of
NORTH ATLANTI C SLOPE BASI NS nunber (ni?) record
DELAWARE RI VER BASI N
Del aware River:
Naaman Creek:
South Branch Naaman Creek near Claynont, DE ..................... 01477400 3.83 1955- 66
1968-71
Christina River near Newark, DE ........... .. it 01477850 3.76 1981- 83
West Branch Christina River near Newark, DE ..................... 01477860 4.20 1981- 83
Bel ltown Run near Gascow, DE .......... ... ... 01478009 3.35 1978- 81
Middy Run at @ ascow, DE ........... . ... 01478024 5.43 1978- 81
Muddy Run near Cooches Bridge, DE ........... ... ... ... ..., 01478028 8.21 1978- 80
White Cay Creek:
White Clay Creek tributary near Ogletown, DE ................. 01478878 3. 68 1978- 80
Br andywi ne Creek:
Rocky Run at Talleyville, DE ...... .. ... 01481350 1.76 1957-59
1966
Wlson Run at Guyencort, DE ......... .. 01481400 1.62 1957-59
North Fork Wlson Run at Guyencort, DE .................... 01481430 1.12 1957- 59
W lson Run at Rockland, DE ............ ... ... ... 01481440 3.05 1957- 63
Husbands Run at Rockland, DE ........... ... ... . ... .. 01481460 1.28 1957-59
Squirrel Run at Montchanin, DE ............ . ... 01481480 1.67 1957- 59
Al apocas Run at Concord, DE ............uuiiiiii. 01481530 0.81 1957-59
Red Lion Creek at Red Lion, DE ......... ... ... i, 01482300 3.20 1955- 60
1962-71
Dragon Creek at Kirkwood, DE ........... ... ... i, 01482400 1.93 1978-81
Dragon Creek tributary at Kirkwood, DE .......................... 01482405 0.16 1978-81
Joy Run near Summit Bridge, DE .......... ... 01482670 1.26 1978- 80
Scott Run near Boyds Corner, DE ........ ... ., 01482690 2.18 1978-81
Appoqui ni m nk River:
W ggins MIIpond Qutlet (head of Appoquinimnk River)
at Townsend, DE ... .. ... ... 01483150 3.82 1957- 60
1962- 66
1968-71
1978- 80
Drawer Creek near M. Pleasant, DE ............ ... .. . . .. 01483160 1.54 1978- 80
Drawyer Creek tributary near Armstrong, DE ...................... 01483165 4.68 1979- 80
Drawyer Creek tributary near Odessa, DE ......................... 01483170 4.68 1978- 80
SMYRNA RI VER BASI N
Provi dence Creek (head of Smyrna River) at Clayton, DE ................ 01483300 11.8 1955- 60
1962- 63
1966,
1968- 69
Snyrna River:
M1l Creek at Smyrna, DE ......... ...t 01483350 4.77 1955- 57
1959- 60
1962- 63
1966,
1968- 69
ST. JONES RI VER BASIN
Fork Branch (head of St. Jones River) at Dupont, DE ................... 01483650 7.50 1955- 57
1959- 60
1962- 66
1968- 71
Mai dstone Branch at Dupont, DE ........... ... ... it 01483680 17.3 1955- 57
1959- 60
1962- 66
1968- 71
MURDERKI LL RI VER BASI N
Murderkill River:
Browns Branch near Houston, DE ............ ... i 01484020 12. 4 1955-71
Spring Creek:
Hudson Branch (head of Spring Creek) near Canterbury, DE ........... 01484040 8. 40 1955- 60
Pratt Branch near Felton, DE ............ . ... 01484050 3.29 1955- 57
1959- 60
1962- 71
Doubl e Run near Magnolia, DE ............ ..ot 01484060 5. 68 1955- 57
1959- 60
1962- 64
1966- 71
M SSPI LLI ON RI VER BASI N
Beaver dam Branch (head of Msspillion River):
Cedar Creek near Lincoln, DE .......... ... .. 01484200 7.21 1955- 60
1962- 63
1966,
1968- 69

* A so a crest-stage partial-record station.



WATER RESOURCES DATA - MARYLAND AND DELAWARE, 1998
VOLUME 1. SURFACE-WATER DATA

INTRODUCTION

The Water Resources Division of the U.S. Geological Survey, in cooperation with State
agencies, obtains alarge amount of data pertaining to the water resources of Maryland and
Delaware each water year. These data, accumulated during many water years, constitute a valuable
data base for developing an improved understanding of the water resources of the State. To make
these data readily available to interested parties outside the Geological Survey, the data are
published annually in this report series entitled "Water Resources Data - Maryland and Delaware."

This report series includes records of stage, discharge, and water quality of streams and
stage, contents, and water quality of lakes and reservoirs. This volume contains records for water
discharge at 105 gaging stations; stage and contents at 1 reservoir; and water quality at 16
gaging stations. Also included are stage and discharge for 3 crest-stage partial-record stations,
discharge only for 9 low-flow partial-record stations, and stage only for 5 tidal crest-gage
partial-record stations. Locations of these sites are shown on figure 3. Locations of discontinued
gaging stations are shown on figure 4. Additional water data were collected at various sites not
part of the systematic data-collection program. These data represent that part of the National
Water-Data System collected by the U.S. Geological Survey and cooperating State and Federal
agencies in Maryland and Delaware.

This series of annual reports for Maryland and Delaware began with a report for the 1961
water year that contained only data relating to the quantities of surface water. For the 1964
water year, a similar report was introduced that contained only data relating to water quality.
Beginning with the 1975 water year, the report format was changed to present, in one volume,
data on quantities of surface water, quality of surface and ground water, and ground-water levels.
In the 1989 water year, the report format was changed to two volumes. Both volumes contained data
on quantities of surface water, quality of surface and ground water, and ground-water levels.
Volume 1 contained data on the Atlantic Slope Basins (Delaware River through Patuxent River) and
Volume 2 contained data on the Monongahela and Potomac River Basins. Beginning with the 1991
water year, Volume 1 contains all information on quantities of surface water and surface-
water-quality data and Volume 2 contains ground-water levels and ground-water-quality data.

Prior to the introduction of this series and for several water years concurrent with it,water-
resources data for Maryland and Delaware were published in U.S. Geological Survey Water-Supply
Papers. Data on stream discharge and stage, and on lake or reservoir contents and stage, through
September 1960, were published annually under the title "Surface-Water Supply of the United
States, Parts 6A and 6B." For the 1961 through 1970 water years, the data were published in two
5-year reports. Data on chemical quality, temperature, and suspended sediment for the 1941
through 1970 water years were published annually under the title "Quality of Surface Waters
of the United States," and water levels for the 1935 through 1974 water years were published under
the title "Ground-Water Levels in the United States." The above mentioned Water-Supply Papers
may be consulted in the libraries of the principal cities of the United States, and may be
purchased from the U.S.Geological Survey, Branch of Information Services, Federal Center, Bldg.
41, Box 25286, Denver, CO 80225.

Publications similar to this report are published annually by the U.S.Geological Survey for
all States. These official Survey reports have an identification number consisting of the two-
letter State abbreviation, the last two digits of the water year, and the volume number.
For example, this volume is identified as "U.S. Geological Survey Water-Data Report MD-DE-98-1."
For archiving and general distribution, the reports for 1971-74 water years also are identified
as water- data reports. These water-data reports are for sale in paper copy or on microfiche by
the National Technical Information Service, U.S. Department of Commerce, Springfield, VA 22161.

Additional information including current prices for ordering specific reports may be
obtained from the District Chief at the address given on the back of the title page or by tele-
phone at (410) 238-4200.

COOPERATION

The U.S. Geological Survey and agencies of the State of Maryland had cooperative agreements
for the collection of water-resource records from 1896 to 1909 and since 1924. Similar cooperative
agreements have existed between the Survey and agencies of the State of Delaware since 1943.
Organizations that assisted in collecting the data in this report through cooperative agreements
with the Survey are:

Maryland Geological Survey, Emery T. Cleaves, Director.
Delaware Geological Survey, Robert R. Jordan, State Geologist.

Maryland Department of the Environment, Chesapeake Bay and Special Projects
Program, Robert M. Summers, Division Chief.

District of Columbia Department of Public Works, Larry King,
Director.

Maryland State Highway Administration, Parker F. Williams, Administrator.

Assistance with funds or services was given by the U.S. Army Corps of Engineers for
collecting records at 13 gaging stations and 6 water-quality stations throughout Maryland and
Delaware.

1
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The following organizations also aided in collecting records:

Delaware: Department of Natural Resources and Environmental Control,
Water Resources Agency for New Castle County.

Maryland: Maryland Water Resources Administration, Washington Suburban Sanitary
Commission, Upper Potomac River Commission, Baltimore County, Baltimore City,
Anne Arundel County, Montgomery County, Prince Georges County.

Organizations that provided data are acknowledged in station descriptions.

SUMMARY OF HYDROLOGIC CONDITIONS

Streamflow at the beginning of the 1998 water year was in the normal range throughout
Maryland and Delaware and remained in the normal range during October 1997. During November 1997,
flows increased into the excessive range (upper 25 percent of the record) throughout Maryland and
Delaware following above normal rainfall (2.0 to 4.5 inches). In December 1997, flows returned to
the normal range, except for central Maryland, where flows dropped into the deficient range (lower
25 percent of the record) following below-normal precipitation (0.5 to 1.5 inches). During
January through March 1998, flows were in the excessive range following above-normal precipitation
(2.0 to 4.5 inches each month). In April 1998, flows returned to the normal range throughout
Maryland and Delaware, except for the Potomac River basin in the Washington, DC vicinity, where
flows remained in the excessive range. During May 1998, flows were excessive in central and
southern Maryland following above-normal precipitation (1.0 to 2.0 inches) and in the normal range
for the rest of Maryland and Delaware. Flows for June through August 1998 were in the normal
range throughout Maryland and Delaware. During September 1998, flows stayed in the normal range,
except for central Maryland, where flows fell into the deficient range following below-normal
precipitation (0.5 to 1.5 inches).

During the 1998 water year, flows were in the normal range at three of the four index
stations: Seneca Creek at Dawsonville, in central Maryland; Choptank River at Greensboro, on the
Eastern Shore of Maryland; and Potomac River near Washington, DC, in central Maryland. At the
fourth index station, Potomac River at Paw Paw, WV, in western Maryland, flows were in the
excessive range. A record monthly mean was set for Potomac River at Paw Paw, WV during February
1998. The new record monthly mean was 6 percent greater than the record set in 1994. A new maximum
daily mean was set at Seneca Creek at Dawsonville during March 1998. The new record daily mean was
72 percent greater than the previous record set in 1967. At the Potomac River near Washington, DC
index station, a new maximum monthly mean was set in February 1998. The new record monthly mean
was 55 percent greater than the previous record set in 1994,

Monthly and annual-mean discharges for water year 1998 were compared to long-term
averages (reference period 1961-90) for two representative streamflow-gaging stations in figure 1.
Data for the station, Potomac River at Point of Rocks, in central Maryland, reflect runoff
conditions in the Potomac River basin, excluding the Coastal Plain. Data for the station,
Choptank River near Greensboro, on the Eastern Shore of Maryland, reflect runoff from a
113 mi 2(square mile) area, of which 21.6 mi 2 is located in Delaware in the central part of the
Delmarva Peninsula.

Average freshwater inflow to the Chesapeake Bay was estimated to be 106,000 ft 3s (cubic
feet per second), on the basis of flows for the James, Potomac, and Susquehanna Rivers. This is
137 percent of the long-term average during the reference period 1951-98. Flows for October
averaged 59 percent below normal. During November, flows averaged 76 percent below normal.
For December, flows averaged 80 percent below normal. For January, flows averaged 10 percent below
normal. Flows in February averaged 34 percent below normal. Flows in March and April were 146 and
123 percent above normal, respectively. Flows for May were 156 percent above normal. June flows,
were 9 percent below normal. During July, flows were 115 percent above normal. The months of
August and September were 33 and 55 percent below normal, respectively.

The combined storage in the three major water-supply reservoirs in the Baltimore City
Municipal System (combined usable capacity of 85,340 million gallons) increased from 75 percent
of capacity from September 1997, to 87 percent of capacity at the end of September 1998.
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FIGURE 1. COMPARISON OF DISCHARGE AT TWO LONG-TERM REPRESENTATIVE
GAGING STATIONS DURING THE 1998 WATER YEAR WITH MEDIAN DISCHARGE FOR
INDICATED PERIOD.
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SPECIAL NETWORKS AND PROGRAMS

- i i ) monitors the water quality of large

rivers within four of the Nation’s largest river basins--the Mississippi, Columbia, Colorado and
Rio Grande. The network consists of 39 stations. Samples are collected with sufficient frequency

so that the flux of a wide range of constituents can be estimated. The objective of NASQAN is to
characterize the water quality of these large rivers by measuring concentration and mass transport
of a wide range of dissolved and suspended constituents, including nutrients, major ions, dis-
solved and sediment-bound heavy metals, common pesticides, and inorganic and organic forms of
carbon. This information will be used to: (1) describe the long-term trends and changes in concen-
tration and transport of these constituents; (2) test findings of the National Water-Quality
Assessment Program (NAWQA); (3) characterize processes unique to large river systems such as
storage and re-mobilization of sediments and associated contaminants; and (4) refine existing
estimates of off-continent transport of water, sediment, and chemicals for assessing human effects
on the world’s oceans, and to determine global cycles of carbon, nutrients, and other chemicals.

- i of the U.S. Geological Survey is a

long-term program with goals to describe the status and trends of water-quality conditions for a
large, representative part of the Nation's ground- and surface-water resources; provide an
improved understanding of the primary natural and human factors affecting these observed
conditions and trends; and provide information that supports development and evaluation of manage-
ment, regulatory, and monitoring decisions by other agencies.

Assessment activities are being conducted in 53 study units (major watersheds and aquifer
systems) that represent a wide range of environmental settings nationwide, and account for a
large percentage of the Nation's water use. A wide array of chemical constituents will be measured
in ground water, surface water, streambed sediments, and fish tissues. The coordinated application
of comparative hydrologic studies at a wide range of spatial and temporal scales will provide
information for decision making by water-resources managers and a foundation for aggregation and
comparison of findings to address water-quality issues of regional and national interest.

Communication and coordination between USGS personnel and other local, State, and Federal
interests are critical components of the NAWQA program. Each study unit has alocal liaison
committee consisting of representatives from key Federal, State, and local water-resources
agencies, Indian Nations, and Universities in the study unit. Liaison committees typically meet
semiannually to discuss their information needs, monitoring plans and progress, desired
information products, and opportunities to coordinate efforts among agencies.

Additional information about the NAWQA program is available on the world wide web at:

http://wwwrvares.er.usgs.gov/nawga/nawga_home.html

EXPLANATION OF THE RECORDS

The surface-water and ground-water records published in this report are for the 1997 water
year that began October 1, 1995, and ended September 30, 1997. A calendar of the water year is
provided on the inside of the front cover. The records contain streamflow data, stage and content
data for lakes and reservoirs, water-quality data for surface and ground water, and
ground-water-level data. The locations of the stations and wells where the data were collected
are shown in figure 3. The following sections of the introductory text are presented to provide
users with a more detailed explanation of how the hydrologic data published in this report were
collected, analyzed, computed, and arranged for presentation.

Each data station, whether streamsite or well, in this report is assigned a unique
identification number. This number is unique in that it applies specifically to a given station
and to no other. The number usually is assigned when a station is first established and is
retained for that station indefinitely. The systems used by the U.S. Geological Survey to assign
identification numbers for surface-water stations and for ground-water well sites differ, but both
are based on geographic location. The "downstream order" system is used for regular surface-water
stations and the "latitude-longitude” system is used for wells and, in Maryland and Delaware, for
surface-water stations where only miscellaneous measurements are made.

Downstream Order System

Since October 1, 1950, the order of listing hydrologic-station records in Survey reports is
in a downstream direction along the main stream. All stations on a tributary entering upstream
from a mainstream station are listed before that station. A station on a tributary that enters
between two mainstream stations is listed between them. A similar order is followed in listing
stations on first rank, second rank, and other ranks of tributaries. The rank of any tributary
with respect to the stream to which it is immediately tributary is indicated by an indentation in
the "List of Stations" in the front of this report. Each indentation represents one rank. This
downstream order and system of indentation shows which stations are on tributaries between any two
stations and the rank of the tributary on which each station is situated.

The station-identification number is assigned according to downstream order. In assigning
station numbers, no distinction is made between partial-record stations and other stations;
therefore, the station number for a partial-record station indicates downstream-order position in
a list made up of both types of stations. Gaps are left in the series of numbers to allow for new
stations that may be established; hence, the numbers are not consecutive. The complete
eight-digit number for each station, such as 01477800, which appears just to the left of the
station name, includes the two-digit part number "01" plus the six-digit downstream-order number

"477800." The part number designates the major river basin; for example, part "01" is the North

Atlantic Slope Basin.



WATER RESOURCES DATA - MARYLAND AND DELAWARE, 1998 5

Latitude-Longitude System

The identification numbers for miscellaneous surface-water sites are assigned according to
the grid system of latitude and longitude. The number consists of 15 digits. The first six digits
denote the degrees, minutes, and seconds of latitude, the next seven digits denote degrees,
minutes, and seconds of longitude, and the last two digits (assigned sequentially) identify the
sites within a 1-second grid. This site-identification number, once assigned, is a pure number and
has no locational significance. In the rare instance where the initial determination of latitude
and longitude are found to be in error, the station will retain its initial identification number;
however, its true latitude and longitude will be listed in the LOCATIONparagraph of the station
description(See figure 2 below).

39°23741"

Coordinates for
miscellaneous  site
C (392340076344001 )

[ X@]

407

[ 2

[ Jos)

39°23'39”

Coordinates for

41”7

miscellaneous sites
A (392339076344001) and
B (392339076344001)

76°34°42"
76°34°40”

Figure 2. --System for numbering miscellaneous

sites (latitude and longitude)

Records of Stage and Water Discharge

Records of stage and water discharge may be complete or partial. Complete records of
discharge are those obtained using a continuous stage-recording device through which either
instantaneous or mean-daily discharges may be computed for any time, or any period of time, during
the period of record. Complete records of lake or reservoir content, similarly, are those for
which stage or content may be computed or estimated with reasonable accuracy for any time, or
period of time. They may be obtained using a continuous stage-recording device, but need not be.
Because mean-daily discharges and end-of-day contents commonly are published for such stations,
they are referred to as "daily stations."

By contrast, partial records are obtained through discrete measurements without using a
continuous stage-recording device and pertain only to a few flow characteristics, or perhaps only
one. The nature of the partial record is indicated by table titles such as "Crest-stage partial
records," or  "Low-flow partial records." Records of miscellaneous discharge measurements or of
measurements from special studies, such as low-flow seepage studies, may be considered partial
records, but they are presented separately in this report. Locations of all complete-record and
crest-stage partial-record stations for which data are given in this report are shown in figure 3.
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Data Collection and Computation

The data obtained at a complete-record gaging station on a stream or canal consist of a
continuous record of stage, individual measurements of discharge throughout a range of stages, and
notations regarding factors that may affect the relationship between stage and discharge. These
data, together with supplemental information such as weather records are used to compute daily
discharges. The data obtained at a complete-record gaging station on a lake or reservoir consist
of a record of stage and of notations regarding factors that may affect the relationship between
stage and lake content. These data are used with stage-area and stage-capacity curves or tables
to compute water-surface areas and lake storage.

Continuous records of stage are obtained with analog recorders that trace continuous graphs
of stage or with digital recorders that punch stage values on paper tapes at selected time
intervals. Measurements of discharge are made with current meters using methods adopted by the
U.S. Geological Survey as a result of experience accumulated since 1880. These methods are
described in standard textbooks, in Water-Supply Paper 2175, and in U.S. Geological Survey
Techniques of Water-Resources Investigations ( TWRIs), Book 3, Chapters Al through A19 and Book 8,
Chapters A2 and B2. The methods are consistent with the American Society for Testing and Materials
( ASTN)standards and generally follow the standards of the International Organization for Standards
( 1SO).

In computing discharge records, results of individual measurements are plotted against the
corresponding stages, and stage-discharge relation curves are then constructed. From these
curves, rating tables indicating the approximate discharge for any stage within the range of the
measurements are prepared. If it is necessary to define extremes of discharge outside the range
of the current-meter measurements, the curves are extended using: (1) logarithmic plotting; (2)
velocity-area studies; (3) results of indirect measurements of peak discharge, such as slope-
area or contracted-opening measurements, and computations of flow over dams or weirs; or (4)
step-backwater techniques.

Daily-mean discharges are computed by applying the daily mean stages (gage heights) to the
stage-discharge curves or tables. If the stage-discharge relation is subject to change because of
frequent or continual change in the physical features that form the control, the daily mean
discharge is determined by the shifting-control method, in which correction factors based on the
individual discharge measurements and notes of the personnel making the measurements are applied
to the gage heights before the discharges are determined from the curves or tables. This
shifting-control method also is used if the stage-discharge relation is changed temporarily
because of aquatic growth or debris on the control. For some stations, formation of ice in the
winter may so obscure the stage-discharge relations that daily mean discharges must be estimated
from other information such as temperature and precipitation records, notes of observations, and
records for other stations in the same or nearby basins for comparable periods.

At some stream-gaging stations, the stage-discharge relation is affected by the backwater
from reservoirs, tributary streams, or other sources. This necessitates the use of the slope
method in which the slope or fall in a reach of the stream is a factor in computing discharge.
The slope or fall is obtained by means of an auxiliary gage set at some distance from the base
gage. At some stations, the stage-discharge relation is affected by changing stage; at these
stations, the rate of change in stage is used as a factor in computing discharge.

In computing records of lake or reservoir contents, it is necessary to have available curves
or tables defining the relationship of stage and content based on bathymetric surveys. The
application of stage to the stage-content curves or tables gives the contents from which daily,
monthly, or yearly changes are then determined. If the stage-content relationship changes
because of deposition of sediment in a lake or reservoir, periodic re-surveys may be necessary to
redefine the relationship. Even when this is done, the contents computed may become increasingly
in error as the time lapsed since the last survey increases. Discharges over lake or reservoir
spillways are computed from stage-discharge relationships, much as other stream discharges are
computed.

For some gaging stations, there are periods when no gage-height record is obtained, or the
recorded gage height is so faulty that it cannot be used to compute daily discharge or contents.
This happens when the recorder stops or otherwise fails to operate properly, intakes are plugged,
the float is frozen in the well, or for various other reasons. For such periods, the daily
discharges are estimated from the recorded range in stage, previous or following record, discharge
measurements, weather records, and comparison with other station records from the same or nearby
basins. Likewise, daily contents may be estimated from operator's logs, previous or following
record, inflow-outflow studies, and other information. Information explaining how estimated
daily-discharge values are identified in station records is included in the next two sections,

"Data Presentation” ( REMARK®aragraph) and "ldentifying Estimated Daily Discharge."
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Data Presentation

Streamflow data in this report are presented in a new format that is considerably different
from the format in data reports prior to the 1991 water year. The major changes are that statis-
tical characteristics of discharge now appear in tabular summaries following the water-year data
table, and less information is provided in the text or station manuscript above the table. These
changes represent the results of a pilot program to reformat the annual water-data report to meet
current user needs and data preferences.

The records published for each continuous-record surface-water discharge station (gaging
station) now consist of four parts, the manuscript or station description; the data table of
daily-mean values of discharge for the current water year with summary data; a tabular statistical
summary of monthly mean flow data for a designated period, by water years; and a summary statis-
tics table that includes statistical data of annual, daily, and instantaneous flows as well as
data pertaining to annual runoff, 7-day low-flow minimums, and flow duration.

. .

The manuscript provides descriptive information under various headings such as station
location, period of record, historical extremes outside the period of record, record accuracy, and
other remarks pertinent to station operation and regulation. The following information, as
appropriate, is provided with each continuous record of discharge or lake content. Comments
which follow clarify information presented under the various headings of the station description.

LOCATION--Information on locations is obtained from the most accurate maps available. The
location of the gaging station in relation to the cultural and physical features in the vicinity
and to the reference place mentioned in the station name is given. River mileages, given for only

afew stations, were determined by methods given in "River Mileage Measurement,” Bulletin 14,

Revision of October 1968, prepared by the Water Resources Council or were provided by the U.S.
Army Corps of Engineers.

DRAINAGE AREA--Drainage areas are measured using the most accurate maps available. Because
the maps available vary from one drainage basin to another, the accuracy of drainage areas also
varies. Drainage areas are updated as better maps become available.

PERIOD OF RECORD-This indicates the period for which records have been published for the
station or for an equivalent station. An equivalent station is one that was in operation at a
time that the present station was not and whose location was such that flow at it can reasonably
be considered equivalent to flow at the present station.

REVISED RECORDS-Because of new information, published records occasionally are found to be
incorrect, and revisions are printed in later reports. Listed under this heading are all the
reports in which revisions have been published for the station and the water years to which the
revisions apply. If a revision did not include daily, monthly, or annual figures of discharge,

that fact is noted after the year dates as follows: "(M)" means that only the instantaneous

maximum discharge was revised,; "(m)" that only the instantaneous minimum was revised; and
that only peak discharges were revised. If the drainage area has been revised, the report in
which the most recently revised figure was first published is given.

GAGE-The type of gage in current use, the datum of the current gage referred to National
Geodetic Vertical Datum of 1929 (see Glossary), and a condensed history of the types, locations,
and datums of previous gages are given under this heading.

REMARKS-All periods of estimated daily-discharge record will either be identified by date
in this paragraph of the station description for water-discharge stations or flagged in the
daily-discharge table. (See next section, "Identifying Estimated Daily Discharge" ). Ifa
paragraph is used to identify estimated record, the paragraph will begin with this information
presented as the first entry. The paragraph is also used to present information relative to the
accuracy of the records, to special methods of computation, and to conditions that affect natural
flow at the station. In addition, information may be presented pertaining to average discharge
data for the period of record, to extreme data for the period of record and the current year,
and, possibly, to other pertinent items. For reservoir stations, information is given on the
dam forming the reservoir, the capacity, outlet works and spillway, and purpose and use of
the reservoir.

COOPERATIONRecords provided by a cooperating organization or obtained for the U.S.
Geological Survey by a cooperating organization are identified here.

EXTREMES OUTSIDE PERIOD OF RECORPIncluded in this section is information concerning major
floods or unusually low flows that occurred outside the stated period of record. The information
may or may not have been obtained by the U.S. Geological Survey.

PEAK DISCHARGE(S) FOR CURRENT YEAR--The maximum instantaneous discharge and any secondary
peaks occurring during the current year are given. For stations meeting certain criteria, all
peak discharges and stages occurring during the water year and greater than a selected base
discharge are presented under this heading. The peaks greater than the base discharge, excluding
the highest one, are referred to as secondary peaks. Peak discharges are not published for canals,
ditches, drains, or streams for which the peaks are subject to substantial control by man. The
time of occurrence for peaks is expressed in 24-hour local standard time. For example, 12:30 a.m.
is 0030, and 1:30 p.m. is 1330.

“(Py"

REMARKS
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REVISIONS.--If a critical error in published records is discovered, a revision is included in
the first report published following discovery of the error.

Although rare, the records of a discontinued gaging station may occasionally need revision.
Because there would be no current or, possibly, future station manuscript published for these
stations to document the revision in a "Revised Records" entry, users of data for these stations
who obtained the record from previously published data reports may wish to contact the District
Office (address given on the back of the title page of this report) to determine if the published
records were ever revised after the station was discontinued. If the data for a discontinued
station were obtained by computer retrieval, however, the data would be current and the there
would be no need to check because any published revision of data is always accompanied by a
revision of the corresponding data in computer storage.

Manuscript information for lake or reservoir stations differs from that for stream stations
in the nature of the "REMARKS"and in the inclusion of a skeleton stage-capacity table when daily
contents are given.

Headings for AVERAGE DISCHARGENd EXTREMES FOR THE PERIOD OF RECORDave been deleted and
the information contained in these paragraphs is now presented in the tabular summaries following
the discharge table or in the REMARK@®aragraph, as appropriate. No changes have been made to the
data presentation of lake contents.

Data table of daily meanvalues

The daily table of discharge records for stream-gaging stations gives mean discharge for each
day of the water year. In the monthly summary for the table, the line headed "TOTAL" gives the sum
of the daily figures for each month, the line headed "MEAN" gives the average flow in cubic feet
per second for the month, and the lines headed "MAX" and "MIN" give the maximum and minimum daily
discharges, respectively, for each month. Discharge for the month also is usually expressed in
cubic feet per second per square mile (line headed "CFSM"), or in inches (line headed "IN." ), or
in acre-feet (line headed "AC-FT" ). Figures for cubic feet per second per square mile and runoff

in inches or in acre-feet may be omitted if there is extensive regulation or diversion, or if the
drainage area includes large non-contributing areas. At some stations, monthly and (or) yearly
observed discharges are adjusted for reservoir storage or diversion, or diversion data or
reservoir contents are given. These figures are identified by a symbol and corresponding footnote.

-

A tabular summary of the mean (line headed "MEAN"), maximum (line headed "MAX"), and minimum
(line headed "MIN" ) of monthly mean flows for each month for a designated period is provided below
the mean values table. The water years of the first occurrence of the maximum and minimum monthly
flows are provided immediately below those figures. The designated period is expressed as "FOR
WATER YEARS __ -, BY WATER YEAR (WY)," and lista the first and last water years of the range
of years selected from the PERIOD OF RECORDparagraph in the station manuscript. It consists of
all of the station record within the specified water years, inclusive, including complete
months of record for partial water years, if any, and may coincide with the period of record for
the station. The water years for which the statistics are computed are consecutive, unless a break
in the station record is indicated in the manuscript.

Summary statistics

A table titled "SUMMARY STATISTICS" follows the statistics of monthly mean data tabulation.
This table consists of four columns, with the first column containing the line headings of the
statistics being reported. The table provides a statistical summary of yearly, daily, and instan-
taneous flows, not only for the current water year but also for the previous calendar year and for
a designated period, as appropriate. The designated period selected, "WATERYEARS __ - " will
consists of all of the station record within the specified water years, inclusive, including
complete months of record for partial water years, if any, and may coincide with the period
of record for the station. The water years for which the statistics are computed are consecutive,
unless a break in the station record is indicated in the manuscript. All of the calculations
for the statistical characteristics designated ANNUAL(see line headings below), except for the
"ANNUAL 7-DAY MINIMUM" statistic, are calculated for the designated period using complete water
years. The other statistical characteristics may be calculated using partial water years.

The date or water year, as appropriate, of the first occurrence of each statistic reporting
extreme values of discharge is provided adjacent to the statistic. Repeated occurrences may be
noted in the REMARK$®aragraph of the manuscript or in footnotes. Because the designated period
may not be the same as in the station period of record published in the manuscript, occasionally
the dates of occurrence listed for the daily and instantaneous extremes in the designated-period
column may not be within the selected water years listed in the heading. When this occurrs, it
will be noted in the REMARK@®aragraph or in footnotes. Selected streamflow duration curve statis-
tics and runoff data are also given. Runoff data may be omitted if there is extensive regulation
or diversion of flow in the drainage area.
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The following summary statistics data, as appropriate, are provided with each continuous
record of discharge. Comments below clarify information presented under the various line headings
of the summary statistics table.

ANNUAL TOTAL--The sum of the daily mean values of discharge for the year. At some stations,
the annual total discharge is adjusted for reservoir storage or diversion. The adjusted
figures are identified by a symbol and corresponding footnotes.

ANNUAL MEAN-The arithmetic mean of the individual daily-mean discharges for the year noted
or for the designated period. At some stations the yearly mean is adjusted for reservoir
storage or diversion. The adjusted figures are identified by a symbol and corresponding
footnotes.

HIGHEST ANNUAL MEAN-The maximum annual mean discharge occurring for the designated period.
LOWEST ANNUAL MEANThe minimum annual mean discharge occurring for the designated period.

HIGHEST DAILY MEAN.--The maximum daily mean discharge for the year or for the designated
period.

LOWEST DAILY MEAN--The minimum daily mean discharge for the year or for the designated
period.

ANNUAL 7-DAY MINIMUM.-- The lowest mean discharge for 7 consecutive days for a calendar year
or a water year. (Note that most low-flow frequency analyses of annual 7-day minimum flows
use a climatic year April 1 to March 31). The date shown in the summary statistics table
is the initial date of the 7-day period. (This value should not be confused with the
7-day 10-year low-flow statistic.)

INSTANTANEOUS PEAK FLOW-The maximum instantaneous discharge occurring for the water year or
for the designated period.

E-The maximum instantaneous stage occurring for the water year or
for the designated period. If the dates of occurrence for the instantaneous peak flow and
instantaneous peak stage differ, the REMARKS paragraph in the manuscript or a footnote may
be used to provide further information.

INSTANTANEOUS LOW FLOWThe minimum instantaneous discharge occurring for the water year or
for the designated period.

ANNUAL RUNOFFIndicates the total quantity of water in runoff for a drainage area for the
year. Data reports may use any of the following units of measurement in presenting annual

runoff data:
Acre-foot (AC-FT) is the quantity of water required to cover 1 acre to a depth of 1 foot
and is equivalent to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic
meters.
Cubic feet per second per square mile (CFSM) is the average number of cubic feet of

water flowing per second from each square mile of area drained, assuming the runoff
is distributed uniformly in time and area.

Inches (INCHES) indicates the depth to which the drainage area would be covered if all
of the runoff for a given time period were uniformly distributed on it.

10 PERCENT EXCEEDS--The discharge that has been exceeded 10 percent of the time for the
designated period.

50 PERCENT EXCEEDS--The discharge that has been exceeded 50 percent of the time for the
designated period.

90 PERCENT EXCEEDS--The discharge that has been exceeded 90 percent of the time for the
designated period.

Data collected at partial-record stations follow the information for continuous-record sites.
Data for partial-record discharge stations are presented in two tables. The firstis a table of
annual maximum stage and discharge at crest-stage stations, and the second is a table of discharge
measurements at low-flow partial-record stations. The tables of partial-record stations are
followed by a listing of discharge measurements made at sites other than continuous-record or
partial-record stations. These measurements are generally made during times of drought or flood
to give better areal coverage of those events. These measurements and others collected for some
special reasons are called measurements at miscellaneous sites.
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Identifying Estimated Daily Discharge

Estimated daily-discharge values published in the water-discharge tables of annual State data
reports are identified either by flagging individual daily values with the letter symbol
printing a table footnote, "e Estimated,” or by listing the dates of the estimated record in the
REMARK®aragraph of the station description.

Accuracy of the Records

The accuracy of streamflow records depends primarily on: (1) The stability of the stage-
discharge relation or, if the control is unstable, the frequency of discharge measurements, and
(2) the accuracy of measurements of stage, measurements of discharge, and interpretation of
records.

The accuracy attributed to the records is indicated under "REMARKS." "Excellent" means that
about 95 percent of the daily discharges are within 5 percent of their true values; "good,"
within 10 percent; and "fair," within 15 percent. Records that do not meet the criteria
mentioned are rated "poor." Different accuracies may be attributed to different parts of a given
record.

Daily mean discharges in this report are given to the nearest hundredth of a cubic foot per
second for values less than 1 ft 3/s; to the nearest tenth between 1.0 and 10 ft 3/3; to whole
numbers between 10 and 1,000 ft 3/s; and to 3 significant figures for more than 1,000 ft 3/s. The
number of significant figures used is based solely on the magnitude of the discharge value. The
same rounding rules apply to discharges listed for partial-record stations and miscellaneous
sites.

Discharge at many stations, as indicated by the monthly mean, may not reflect natural runoff
due to the effects of diversion, consumption, regulation by storage, increase or decrease in
evaporation due to artificial causes, or to other factors. For such stations, figures of cubic
feet per second per square mile and of runoff, in inches, are not published unless satisfactory
adjustments can be made for diversions, for changes in contents of reservoirs, or for other
changes incident to use and control. Evaporation from a reservoir is notincluded in the
adjustments for changes in reservoir contents, unless it is so stated. Even at those stations
where adjustments are made, large errors in computed runoff may occur if adjustments or losses are
large when compared to the observed discharge.

Other Records Available

Information used in the preparation of the records in this publication, such as discharge-
measurement notes, gage-height records, temperature measurements, and rating tables is on file in
the Maryland and Delaware offices of the MD-DE-DC District. In addition, most of the daily
mean discharges are in computer-readable form and have been analyzed statistically. Information
on the availability of the unpublished information or on the results of statistical analyses of
the published records may be obtained from the offices whose addresses are given on the back of
the title page of this report.

Records of Surface-Water Quality

Records of surface-water quality ordinarily are obtained at or near stream-gaging stations
because interpretation of records of surface-water quality nearly always requires corresponding
discharge data. Records of surface-water quality in this report may involve a variety of types of
data and measurement frequencies.

Classification of records

Water-quality data for surface-water sites are grouped into one of three classifications. A
continuing-record station is a site where data are collected on a regularly scheduled basis.
Frequency may be once or more times daily, weekly, monthly, or quarterly. A partial-record
station _is a site where limited water-quality data are collected systematically over a period of
years. Frequency of sampling is usually less than quarterly. A miscellaneous __ sampling site is a
location other than a continuing or partial-record station where random samples are collected to
give better areal coverage to define water-quality conditions in the river basin.

A careful distinction needs to be made between "continuing records" , as used in this report,
and "continuous recordings”, which refers to a continuous graph or a series of discrete values
punched at short intervals on a paper tape. Some records of water quality, such as temperature
and specific conductance, may be obtained through continuous recordings; however, because of
costs, most data are obtained only monthly or less frequently. Locations of stations for which
records on the quality of surface water appear in this report are shown in figure 3.
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Arrangement of Records

Water-quality records collected at a surface-water daily record station are published
immediately following that record, regardless of the frequency of sample collection. Station
number and name are the same for both records. Where a surface-water daily record station is not
available, or where the water quality differs significantly from that of the nearby surface-water
station, the continuing water-quality record is published with its own station number and name in
the regular downstream-order sequence. Water-quality data for partial-record stations and for
miscellaneous sampling sites appear in separate tables following the table of discharge
measurements at miscellaneous sites.

On-Site Measurements and Sample Collection

In obtaining water-quality data, a major concern is to insure that the data obtained
represent the in situ quality of the water. For this reason, certain measurements, such as water
temperature, pH, and dissolved oxygen, need to be made on-site when the samples are taken. To
assure that measurements made in the laboratory also represent the in situ water, carefully
prescribed procedures need to be followed in collecting the samples, in treating the samples to
prevent changes in quality pending analysis, and in shipping the samples to the laboratory.
Procedures for on-site measurements and for collecting, treating, and shipping samples are given

in publications on "Techniques of Water-Resources Investigations," Book 1, Chap. D2; Book 3, Chap.
C2; Book 5, Chap. Al, A3, and A4. These references are listed under "PUBLICATIONS ON
TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS" section of this report. These methods are

consistent with ASTM standards and generally follow ISO standards. Also, detailed information on
collecting, treating, and shipping samples may be obtained from the U.S. Geological Survey
Maryland and Delaware offices.

One sample can adequately define the water quality at a given time if the mixture of solutes
throughout the stream cross section is homogeneous. However, the concentration of solutes at
different locations in the cross section may vary widely with different rates of water discharge,
depending on the source of material and the turbulence and mixing of the stream. Some streams
must be sampled through several vertical sections to obtain a representative sample needed for an
accurate mean concentration and for use in calculating load. All samples obtained for the
National Stream Quality Accounting Network (see definitions) are obtained from at least several
verticals. Whether samples are obtained from the centroid of flow or from several verticals
depends on flow conditions and other factors which must be evaluated by the collector.

Chemical-quality data published in this report are considered to be the most representative
values available for the stations listed. The values reported represent water-quality conditions
at the time of sampling as much as possible, consistent with available sampling techniques and
methods of analysis. In the rare case where an apparent inconsistency exists between a reported
pH value and the relative abundance of carbon dioxide species (carbonate and bicarbonate), the
inconsistency is the result of a slight uptake of carbon dioxide from the air by the sample
between measurement of pH in the field and determination of carbonate and bicarbonate in the
laboratory.

For chemical-quality stations equipped with digital monitors, the records consist of daily
maximum, minimum, and mean values for each constituent measured, and are based upon hourly punches
beginning at 0100 hours and ending at 2400 hours for the day of record. More detailed records
(hourly values) may be obtained from the U.S. Geological Survey Maryland office whose address is
given on the back of the title page of this report.

Water temperature

Water temperatures are measured at most of the water-quality stations. In addition, water
temperatures are taken at time of discharge measurements for water-discharge stations. For
stations where water temperatures are taken manually once or twice daily, the water temperatures
are taken at about the same time each day. Large streams have a small diurnal temperature change;
shallow streams may have a daily range of several degrees and may closely follow the changes in
air temperature. Some streams may be affected by waste-heat discharges.

At stations where recording instruments are used, either mean temperatures or maximum and
minimum temperatures for each day are published. Water temperatures measured at the time of
water-discharge measurements are on file in the Maryland and Delaware Offices of the U.S.
Geological Survey.

Sediment

Suspended-sediment concentrations are determined from samples collected by using depth-
integrating samplers. Samples usually are obtained at several verticals in the cross section, or
a single sample may be obtained at a fixed point and a coefficient applied to determine the mean
concentration in the cross sections.
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During periods of rapidly changing flow or rapidly changing concentration, samples may have
been collected more frequently (twice daily, or in some instances, hourly). The published
sediment discharges for days of rapidly changing flow or concentration were computed by the
subdivided-day method (time-discharge weighted average). Therefore, for those days when the
published sediment discharge value differs from the value computed as the product of discharge
times mean concentration times 0.0027, the reader can assume that the sediment discharge for that
day was computed by the subdivided-day method. For periods when no samples were collected, daily
discharges of suspended sediment were estimated on the basis of water discharge, sediment
concentrations observed immediately before and after these periods, and suspended-sediment loads
for other periods of similar discharge. Methods used in the computation of sediment records are
descibed in TWRI Book 3, Chapters C1 and C3. These methods are consistent with ASTM standards and
generally follow 1ISO standards.

At other stations, suspended-sediment samples were collected periodically at many verticals
in the stream cross section. Although data collected periodically may only be representative of
conditions at the time of observation, such data are useful in establishing seasonal relations
between quality and streamflow, and in predicting long-term sediment-discharge characteristics
of the stream.

In addition to the records of suspended-sediment discharge, records of the periodic
measurements of the particle-size distribution of the suspended sediment and bed material are
included for some stations.

Laboratory Measurements

Sediment samples, samples for biochemical-oxygen demand ( BOD, samples for indicator
bacteria, and daily samples for specific conductance are analyzed locally. All other samples are
analyzed in the U.S. Geological Survey laboratory in Arvada, Colorado. Methods used to analyze
sediment samples and to compute sediment records are described in TWRI Book 5, Chapter C1.
Methods used by the U.S. Geological Survey laboratories are given in TWRI Book 1, Chapter D2;
Book 3, Chapter C2; and Book 5, Chapters Al, A3, A4, and A5. These methods are consistent with
ASTM standards and generally follow ISO standards.

Data Presentation

For continuing-record stations, information pertinent to the history of station operation is
provided in descriptive headings preceding the tabular data. These descriptive headings give
details regarding location, drainage area, period of record, type of data available,
instrumentation, general remarks, cooperation, and extremes for parameters that are currently
measured daily. Tables of chemical, physical, biological, radiochemical data, and so forth,
obtained at a frequency less than daily are presented first. Tables of "daily values" of specific
conductance, pH, water temperature, dissolved oxygen, and suspended sediment then follow in
sequence.

In the descriptive headings, if the location is identical to that of the discharge-gaging
station, neither the LOCATION nor the DRAINAGE AREA statements are repeated. The following
information, as appropriate, is provided with each continuous-record station. Comments below
describe information presented under the various headings of the station description.

LOCATION--See Data Presentation under "Records of Stage and Water Discharge;" same comments
apply.

DRAINAGE AREA--See Data Presentation under "Records of Stage and Water Discharge;" same
comments apply.

PERIOD OF RECORD-This indicates the periods for which there are published water-quality
records for the station. The periods are shown separately for records of parameters measured
daily or continuously and those measured less than daily. For those measured daily or
continuously, periods of record are given for the parameters individually.

INSTRUMENTATION-Information on instrumentation is given only if a water-quality monitor
temperature record, sediment pumping sampler, or other sampling device is in operation at a
station.

REMARKS-Remarks provide added information pertinent to the collection, analysis, or
computation of the records.

COOPERATIONRecords provided by a cooperating organization or obtained for the U.S.
Geological Survey by a cooperating organization are identified here.

EXTREMES-Maximums and minimums are given only for parameters measured daily or more
frequently. None are given for parameters measured weekly or less frequently, because the true
maximums or minimums may not have been sampled. Extremes, when given, are provided for both the
period of record and for the current water year.

REVISIONS.--If errors in published water-quality records are discovered after publication,
appropriate updates are made to the Water-Quality File in the U.S. Geological Survey's
computerized data system, WATSTOREaNnd subsequently by monthly transfer of update transactions to
the U.S. Environmental Protection Agency's STORETsystem. Because the usual volume of updates
makes it impractical to document individual changes in the State data-report series or elsewhere,
potential users of U.S. Geological Survey water-quality data are encouraged to obtain all
required data from the appropriate computer file to ensure that they obtain the most recent
updates.
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The surface-water-quality records for partial-record stations and miscellaneous sampling
sites are published in separate tables following the table of discharge measurements at
miscellaneous sites. No descriptive statements are given for these records. Each station is
published with its own station number and name in the regular downstream-order sequence.

Remark Codes

The following remark codes may appear with the water-quality data in this report:

PRINTED OUTPUT REMARK
E Estimated value
> Actual value is known to be greater than

the value shown

< Actual value is known to be less than the
value shown
K Results based on colony count outside the

acceptance range (non-ideal colony count)

L Biological organism count less than 0.5 percent
(organism may be observed rather than counted)

D Biological organism count equal to or greater
than 15 percent (dominant)

& Biological organism estimated as dominant

\% Analyte was detected in both the environmental sample
and the associated blank.

WATER-QUALITY CONTROL DATA

Data generated from quality-control (QC) samples are a requisite for evaluating the quality
of the sampling and processing techniques as well as data from the actual samples themselves.
Without QC data, environmental sample data cannot be adequately interpreted because the errors
associated with the sample data are unknown. The various types of QC collected by this District
are described in the following section. Procedures have been established for the storage of
water-quality-control data within the U.S. Geological Survey. These procedures allow for storage
of all derived QC data and are identified so that they can be related to corresponding environ-
mental samples.

Blank Samples

Blank samples are collected and analyzed to ensure that environmental samples have not been
contaminated by the overall data-collection process. The blank solution used to develop specific
types of blank samples is a solution that is free of the analytes of interest. Any measured value
signal in a blank sample for an analyte (a specific component measured in a chemical analysis)
that was absent in the blank solution is believed to be due to contamination. There are many types
of blank samples possible, each designed to segregate a different part of the overall data-
collection process. The types of blank samples collected in this District are:

Field Blank - a blank solution that is subjected to all aspects of sample collection, field-
processing preservation, transportation, and laboratory handling as an environmental sample.

Trip blank - a blank solution that is processed through the same type of bottle used for an
environmental sample and kept with the set of sample bottles before and after sample collection.

Equipment blank  -a blank solution that is processed through all equipment used for collecting
and processing an environmental sample (similar to a field blank, but normally done in the more
controlled conditions of the office).

Sampler blank - a blank solution that is poured or pumped through the same field sampler used
for collecting an environmental sample.

Filter blank - a blank solution that is filtered in the same manner and through the same
filter apparatus used for an environmental sample.

Splitter blank - a blank solution that is mixed and separated using a field splitter in the
same manner and through the same apparatus used for an environmental sample.

Preservation blank - a blank solution that is treated with the sampler preservatives used for
an environmental sample.
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Reference Samples

Reference sample is a solution or material prepared by a laboratory whose composition is certified
for one or more properties so that it can be used to assess a measurement method. Samples of
reference material are submitted for analysis to ensure that an analytical method is accurate for
the known properties of the reference material. Generally, the selected reference material prop-
perties are similar to the environmental sample properties.

Replicate Samples

Replicate samples are a set of environmental samples collected in a manner such that the samples
are thought to be essentially identical in composition. Replicate is the general case for which a
duplicate is the special case consisting of two samples. Replicate samples are collected and
analyzed to establish the amount of variability in the data contributed by some part of the
collection and analytical process. There are many types of replicate samples possible, each of
which may yield slightly different results in a dynamic hydrologic setting, such as a flowing
stream. The types of replicate samples collected in this District are collected one after the

other, typically over a short time.

Split sample - a type of replicate sample in which a sample is split into subsamples contempor-
aneous 